Pyridoxine deficiency causes physiologically significant decrease in brain serotonin (5-HT) due to decreased decarboxylation of 5-hydroxytryptophan (5-HTP). We have examined the effect of pyridoxine deficiency on indoleamine metabolism in the pineal gland, a tissue with high indoleamine turnover. Adult male Sprague-Dawley rats were fed either a pyridoxine-supplemented or pyridoxinedeficient diet for 8 weeks. Pyridoxine deficiency did not alter the pattern of circadian rhythm of pineal 5-HT, 5-hydroxyindoleacetic acid (5-HIAA), N-acetylserotonin (NAS), and melatonin. However the levels of these compounds were significantly lower in the pineal glands of pyridoxine-deficient animals. Pineal 5-HTP levels were consistently higher in the pyridoxine-deficient animals and a conspicuous increase was noticed at 22.00 h. Increase in pineal NAS and melatonin levels caused by isoproterenol (5 mg/kg at 17.00 h) were significantly lower (P < 0.05) in the pyridoxine-deficient animals. Treatment of pyridoxine-deficient rats with pyridoxine restored the levels of pineal 5-HT, 5-HIAA, NAS, and melatonin to values seen in pyridoxine-supplemented control animals. These results suggest that 5-HT availability could be an important factor in the regulation of the synthesis of pineal NAS and melatonin.
INTRODUCTION
The synthesis of the neurotransmitters dopamine and serotonin involves a pyridoxal phosphate-dependent decarboxylation step. Pyridoxine deficiency in young rats has been shown to cause physiologically significant decrease in serotonin (5-HT) in various brain regions without altering the concentrations of dopamine and norepinephrine at these sites 9,19. Such a decrease in brain 5-HT is due to decreased decarboxylation of 5-hydroxytryptophan (5-HTP) 7,23.
The highest concentration of 5-HT in the body is in the pineal gland 2° where 5-HT is converted to N-acetylserotonin (NAS) by the enzyme N-acetyltransferase (NAT) 27. N-Acetylserotonin is converted to melatonin, a pineal hormone, by hydroxyindole-Omethyltransferase 2. The rate limiting step in the pathway of melatonin synthesis is believed to be the production of NAS 16. However, under certain conditions, a decrease in the formation of 5-HT could affect melatonin synthesis 1'3.13,18.
5-Hydroxytryptophan decarboxylase activity in the pineal is very high 24 and requires pyridoxal 5-phosphate as a cofactor j2. Since pyridoxine deficiency decreases decarboxylation of 5-HTP in other brain areas 23, a similar or even more enhanced effect could be expected in the pineal gland because of the high indoleamine turnover in this tissue. We have examined the effect of a moderate deficiency of pyridoxine on indoleamine metabolism in the pineal gland of adult male rats.
MATERIALS AND METHODS
Adult male Sprague-Dawley rats (150-160 g) were fed either a pyridoxine-supplemented or pyridoxine-deficient diet 8. Experiments were performed after maintaining the animals on these diets for 8 weeks at which time moderate deficiency of pyridoxine was seen in rats fed the pyridoxine-deficient diet 1°. The animals were exposed to light:dark cycles of 14:10 h. Lights were off from 18.00 to 04.00 h.
Circadian rhythm of indoleamines
In order to study the effect of pyridoxine deficiency on the circadian rhythm of indoleamines in the 
